We retrospectively studied pre-eclampsia rate and and 18.6%, respectively (p=0.58). Pregnancies of Indo-Asian women were of shorter gestation, and obstetric outcome in a cohort of 436 pregnancies amongst 318 women of different ethnic backgrounds babies in this group also had lower birth weight and ponderal index compared to those of White and attending an antenatal hypertension clinic from 1980-1997, identifying 152 women (213 pregnanBlack women (all p<0.05). The proportions of overall perinatal mortality were 1.6% for Whites (1/64), cies) with chronic essential hypertension. The ethnic breakdown was: White, 64 (30.0%) pregnancies 3.8% for Blacks (3/79) and 10.0% for Indo-Asians (7/70), suggesting increased risk in the Indo-Asian in 48 (31.5%) women; Black/Afro-Caribbean, 79 (37.1%) pregnancies in 56 (36.8%) women; and group. Indo-Asian women with chronic essential hypertension need careful antenatal care and obserIndo-Asians, 70 (32.3%) pregnancies in 48 (31.6%) women. The prevalences of pre-eclampsia in White, vation during pregnancy. Black and Indo-Asian women were 17.2%, 12.7%
Introduction
Ethnicity is one of many factors affecting obstetric with superimposed PE are considered to be at very high risk.9−12 and neonatal outcome following normal pregnancy. For example, birth weight, gestational age, rate of It is well-recognized that there are ethnic differences in cardiovascular disease, with an increased complications and the health of the mother and child after delivery have been related to ethnic prevalence of coronary artery disease amongst IndoAsians and an excess of hypertension and its comorigin.1 Genetic and environmental factors, such as diet, use of tobacco or drugs, religion, cultural plications amongst Black/Afro-Caribbean people.
There is however limited information on preattitudes and migration, are some of the many factors accounting for the observed differences among the eclampsia and obstetric outcome amongst the different ethnic groups in Britain. One study suggested ethnic groups. 1 Hypertensive disorders in pregnancy, including that Black women with chronic hypertension have a higher rate of superimposed pre-eclampsia14 when those with chronic hypertension, occur in approximately 6-7% of pregnancies and are major determincompared to White hypertensive women. In addition, perinatal mortality has been reported to be either ants of adverse maternal and foetal outcome.2−5 Chronic hypertension per se is associated with equal3 or higher14 in Black women with chronic hypertension when compared to women from other 0.5-3% of all pregnancies,6,7 and pre-eclampsia and eclampsia, the most severe forms of hypertensive ethnic groups. There is relatively limited information on women of Indo-Asian origin, but it has been disorders in pregnancy, have been shown to be the second leading cause of maternal death in the US. 8 observed that the mean birth weight in pregnancies of Hindu Indo-Asian women is lower when Women with severe chronic hypertension or those compared to that of White women.15 Nevertheless, (including history of hypertension and pre-eclampsia in previous pregnancies), duration of gestation, delivinformation on the impact of hypertension on IndoAsian pregnancies is generally scarce.
ery mode and use of antihypertensive drugs. Infant clinical data similarly included were birth weight, The aim of the present study was to investigate the differences in prevalence of pre-eclampsia and birth length, stillbirth (defined as intrauterine death with an Apgar score 0 at 1 min after >24 weeks of several indices of obstetric outcome in pregnancies of chronic essential hypertensive women from a gestation) and early neonatal death (occurring between 1st and 7th post delivery day). Intrauterine multiracial population attending an antenatal hypertension clinic.
growth retardation was evaluated by the recently updated weight-for-gestation normograms (after correction for baby gender),18 which have corrected the previously published standards that underestimated
Methods
birth weight in infants of <32 weeks' gestation. Growth retardation was also assessed by calculating City Hospital is a city centre general hospital in Birmingham, UK, where the ethnic mix in the adult the ponderal index, calculated as weight (kg)/length (m)3×104, which is independent of gestational age hospital catchment population of approximately 300 000 is 69% White, 11% Black/Afro-Caribbean and has been proposed as a better measure of intrauterine growth than birth-weight percentiles.19 and 25% Indo-Asian. A retrospective cohort study from a computerized database of 436 pregnancies Finally, the outcome of pregnancies from women with uncomplicated hypertension were compared in 318 women attending the Antenatal Hypertension Clinic at City Hospital between 1980 and June, 1997 with the total general obstetric population of our hospital for the year 1994 (3516 births). was performed. Pregnant women were referred to this clinic either due to previous chronic hyperContinuous variables are presented as means (standard deviation) and categorical variables as tension, or increased blood pressure (BP) or preeclampsia during a previous pregnancy, or because percentages. Data were analysed in a personal computer using the STATISTICA software package. of high BP readings in the first weeks of pregnancy measured by their general practitioner or obstetrician.
Continuous variables were tested for normality of frequency distribution. High skewness and kurtosis All women were followed up jointly by an obstetrician and a physician with an interest in hypertension.
values in the frequency distribution of ponderal index were found and therefore logarithmic transformation Information on demographic data, BP measurements, biochemical investigation, drug therapies, complicawas performed to enable the use of parametric tests. Statistical tests performed included the x2 test, tions and pregnancy outcomes were recorded in the database.
ANOVA and MANOVA (for multiple covariates). For continuous variables amongst the three ethnic groups A specific protocol was followed when measuring the BP. The woman was seated in a quiet room, (Whites, Blacks and Indo-Asian) when an ANOVA test was significant, a Tukey HSD test was used to with the arm supported and an appropriate cuff (relative to arm circumference) was used. BP was identify the specific groups between which the differences were significant; with the latter procedure, measured by a random-zero sphygmomanometer on at least two occasions over a period of no less than the statistical software package did not give the absolute p value, but statistical significance was 3 min, in keeping with the International Society of Hypertension (ISH) guidelines.16 The first and fifth expressed as 'p<0.05'. The relative risks (RR) and their 95% CIs were calculated. A two-tailed p value Korotkoff sounds were recorded for systolic and diastolic BPs, respectively. Classification of hyper-<0.05 was considered as statistically significant. tensive disorders was performed according to the criteria by Davey and MacGillivray17 and endorsed by the International Society for the Study of
Results

Hypertension in Pregnancy (ISSHP) (Table 1). Antihypertensive treatment was usually introduced if
The ethnic groups of the cohort of 213 pregnancies in 152 women are summarized as follows: (i) Whites DBP exceeded 100 mmHg.
From the initial cohort, 213 pregnancies occurred 64 (30.0%) pregnancies in 48 (31.5%) women; (ii) Black/Afro-Caribbeans 79 (37.1%) pregnancies in in 152 women with chronic hypertension and were included in the present analysis. Pregnancies in 56 (36.8%) women; and (iii) Indo-Asians 70 (32.3%) pregnancies in 48 (31.6%) women. women with diabetes, renal diseases, secondary forms of hypertension, or with duration of gestation
The maternal characteristics among the 3 different ethnic groups are summarized in Table 2 . Although of less than 20 weeks were excluded. Maternal data used in the present analysis included ethnicity, age, Indo-Asian women who were multigravidae had a significantly higher number of previous pregnancies initial body mass index (BMI), past medical history Proteinuria in pregnancy A. One 24 h urine collection with total protein secretion of >300 mg or B. Two clean midstream urine samples collected >4 h apart with 1 (+) on reagent strip if specific gravity was <1030 and pH<8
Chronic hypertension
Hypertension at the first booking visit before the 20th week of pregnancy in the absence of trophoblastic disease or at any stage of pregnancy in women with known chronic hypertension, or at more than 6 weeks after delivery.
Chronic hypertension with superimposed pre-eclampsia Chronic hypertension with proteinuria developing towards the end of pregnancy.
when compared with other ethnic groups, there were correction for maternal age, initial body mass index, gravity, baby sex and administration of antihypertensno differences in the number of previous miscarriages ive drugs during pregnancy (MANOVA, p<0.05). and pre-eclampsia in previous pregnancies between
There was a higher proportion of babies who were the ethnic groups. There was a non-significant tread small for their gestational age (defined as weight towards a higher proportion of primigravidae and below the 10th percentile; p=0.04) and lowa lower proportion of antihypertensive drug use birth-weight babies (defined as <3 kg; p=0.02) in amongst White pregnant women when compared pregnancies of Indo-Asian when compared to White with pregnancies of Black and Indo-Asian women.
and Black women. The proportion of stillbirths and None of the Indo-Asian women were smokers overall perinatal mortality (that is, 'stillbirths' plus (Table 2) .
'early neonatal mortality', from birth to 7th postdelivery day) was highest in the Indo-Asian women;
Pre-eclampsia this ethnic group sustained 70% (7 of 10 total deaths) of the perinatal mortality observed in the whole The prevalence of pre-eclampsia rates for the differstudy cohort (Table 4) . ent ethnic groups were 17.2% (11/64) in Whites, 12.7% (10/79) in Blacks and 18.6% (13/70) in IndoAsians (x2=10.6, p=0.58). Amongst primigravidae, a trend towards a lower prevalence of pre-eclampsia
Comparison with general hospital obstetric was noted in Whites (1/16, 6.2%) when compared population to Blacks (4/9, 44.4%) and Indo-Asians (4/9, 44.4%),
All three ethnic groups in the present study had an although the small numbers would not allow for increased risk for emergency caesarean section and reliable statistical testing. low birth weights, whether defined as <2 kg or as <3 kg, compared to the general hospital obstetric
Maternal characteristics and neonatal population (n=3516 births in 1994) ( Table 5 ). There outcome was a higher risk of stillbirth for the pregnancies of Indo-Asian hypertensive women, when compared Indo-Asian women had significantly shorter pregnanwith pregnancies from Indo-Asian women from the cies when compared with White women. There was general obstetric population: RR (95% CI) 9.4 also a non-significant trend towards a higher propor-(33.7-23.8). The relative risks for White and Black tion of pre-term deliveries (<37 weeks) in the Indowomen did not appear to be substantially increased, Asian women. The proportion of women undergoing although statistical tests were inappropriate due to emergency caesarean section did not differ among the small numbers. By contrast, the prevalence of the groups. The mean blood pressures recorded stillbirth was similar amongst the three ethnic groups before 20 weeks, between 20 and 30 weeks and in the general hospital obstetric population (Table 5) . from 30 weeks to delivery, did not significantly differ between the three ethnic groups (Table 3) .
Babies of Indo-Asian women had significantly Discussion lower weight and ponderal index values, when compared to Whites and Blacks (ANOVA, both Although the prevalence of pre-eclampsia did not differ between the ethnic groups, pregnancies of p<0.05). This difference remained significant after Indo-Asian women were found to have more adverse outcomes, including lower mean birth weight and ponderal index values, and higher proportions of SGA babies and stillbirths. The present study represents one of the largest series reporting the outcome of pregnancies in the 1990s amongst a multiethnic population of women with chronic essential hypertension in Britain. Limitations include its retrospective nature, although we are confident that we have included every case prospectively into our computerized database. We accept that obstetric care may have changed over 17 years of our database, but the triethnic mix of our hospital catchment population would not have altered significantly over that period; thus our data would be a composite of women seen over that period. Some data, such as stillbirths and perinatal mortality, have small absolute numbers, making statistical comparisons and definitive conclusions difficult. Some women may also have been erroneously labelled as chronic essential hypertension, although we took great care to exclude women with secondary causes of hypertension. The application of birth weight-for-gestational-age criteria based upon Caucasian populations should however be regarded with some caution, since they may not be appropriate for different ethnic groups.20 The same may also be true for the use of ponderal index as a measure of intrauterine retardation. Not all IndoAsian populations may be similar, with potential differences between different subgroups of IndoAsians, but those in the catchment population of our hospital are predominantly from the Punjab area, with only a small proportion from Bangladesh.
Previous studies addressing ethnic differences in pregnancy have been conducted in the general population, and have particularly studied differences in pre-eclampsia,21,22 birth weight15,23−26 or stillbirth.27 Fewer studies have been conducted in chronic hypertensive gravidae, but these have provided some data which mainly compare White and Black women.3,4,13,14 For example, in two American population studies, Black women had a higher risk for pre-eclampsia when compared to Whites, with OR 1.5 (95% CI 1.1-1.9),21 although in nulliparous women, the OR was 12.3 (95% CI 1.6-100.8).22 By contrast, a study based on an American military female population with gestational hypertension did not note such any ethnic differences, although this was attributed to special characteristics of the (military) population studied, including high education standards, a good physical fitness state and an essentially healthy lifestyle. 28 Other studies from the general population have reported a variation in birth weight between different ethnic groups.29 For example, the lowest birth weights have been recorded in Africa, India and Far East populations, whereas the highest mean birth (1) and (2) BMI, body mass index; PE, pre-eclampsia. *Among multi-gravidae. No statistical differences were found between groups during the three periods.
weights were recorded in Europeans and White 1.4-1.9), low birth weight (defined as <2.5 kg) (OR 1.9, 95%CI 1.6-2.2) and pre-term delivery (<37 Americans.30 Indian babies born in the UK have also been reported to be lighter than White European weeks) (OR 1.2, 95% CI 1.1-1.4). 3 The Black women in the present study originate babies25,31 and Indo-Asian women have a relatively shorter pregnancy duration.31 Whilst differences in from a population emigrating from the West Indies to UK in the 1950s and early 1960s, whereas Indobirth weight exist between Hindu Indo-Asians and White Europeans, this is not apparent when Moslem
Asian women originate from a population immigrating from several parts of Indian subcontinent, particuIndo-Asians and White Europeans in the UK are compared.15 Perinatal mortality in Indo-Asians has larly the Punjab and north India, in the late 1960s and 1970s.32 As a result of this migration pattern, also been reported either as equal25 or higher32 when compared with pregnancies of White women. Babies more Indo-Asian women in Birmingham would be expected to be first-generation migrants, whereas of Black women also tend to be lighter and have a higher stillbirth risk, with an OR of 1.6 (95% CI most West Indian mothers would be secondgeneration migrants. This may be relevant, since 1.1-2.3) when compared to the general population.27 Nevertheless, there is still a relative paucity of cultural and religious factors, which tend to lose their importance in second and third generation previous data comparing ethnic differences in obstetric outcome amongst White, Black and Indo-Asian immigrants, may influence the obstetric outcome.1 Dietary and cultural factors and also poor use of pregnant women with chronic essential hypertension from a similar cohort, as in the present study. Indeed, health services in Indo-Asians may also play a role for the worse outcome observed in this group. Other we are unaware of other similar comparisons in the literature of a tri-ethnic population, and our finding factors that may possibly play a role in determining obstetric outcome amongst the different ethnic groups of an adverse pregnancy outcome amongst IndoAsians may account for the (non-significant) trend include dietary habits35 and socio-economic level.36 For example, Indo-Asian women tend to have a towards higher pre-eclampsia in previous pregnancies in this ethnic group. One observation however lower intake of zinc, vitamins D and B6, magnesium and sodium.37 Smoking habit is also an important is that Indo-Asians in the UK include many Muslims with first-cousin marriages, possibly leading to more factor, since it is related with small birth weight and intrauterine growth retardation38 but protects against congenital defects associated with consanguinity. 33, 34 In a 1984 study of 337 pregnancies of 298 the development of pre-eclampsia.21 However, IndoAsian mothers in the present series were nonpregnant women with chronic hypertension, preeclampsia was significantly more commoner in smokers. The differences observed between the three ethnic groups of women with chronic essential Blacks when compared to White women (36.4% vs. 16.5%, p<0.001).15 In addition, prematurity and hypertension in the present study could not therefore be simply explained by demographic factors, socio perinatal mortality rates were higher in Blacks when compared with White women with chronic hyperteneconomic status,24 smoking status or severity of hypertension. sion (32.4% vs. 19.4% and 9.5% vs. 2.9% respectively).14 By contrast, a retrospective analysis of 384 548 births in an American general population
Conclusions
reported that the adjusted risk for stillbirth in chronic hypertensive subjects tended to be greater in Whites
We suggest that the obstetric and neonatal outcomes in women with chronic essential hypertension differs when compared to Black pregnant women, in both primi-and multigravidae.13 A further retrospective amongst different ethnic groups. Although the prevalence of pre-eclampsia was not different amongst analysis in 289 125 pregnancies from the same general population reported that Black women with pregnancies of White, Black and Indo-Asian women, the latter group had shorter gestations, babies of chronic hypertension were at significantly higher risk for small-for-gestational-age babies (OR 1.7, 95%CI lower birth weight and ponderal index values, and (2) (1) and (2) SGA: Small-for-gestation-age (<10th percentile). *Stillbirth and perinatal mortality data have small absolute numbers, thus statistical comparisons not performed. 
